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(54) CHIP-SHAPED MAGNETIC SENSOR ELEMENT 
AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a chip-shaped 
magnetic sensor element which enhances a detection 
output by a method wherein a magnetism detecting film 
and a deviation electrode part are arranged inside the 
bonding face of a takeout substrate to a support 
substrate and both end faces of both substrates are 
provided with end-face electrodes which are connected 
electrically. 

SOLUTION: First, a magnetism detecting film 2 and many 
electrode parts 3 are formed on a support substrate 1 
directly by a vapor deposition operation or the like or 
by a transfer operation or the like. Then, a takeout 
substrate 4 whose size is nearly equal to that of the 
substrate 1 is bonded via a bonding layer 6 made of a 
thermosetting resin or the like in such a way that the 
detecting film 2 and the electrode parts 3 are 
sandwiched. After that, it is separated to be a rod 
shape by a dicing operation or the like in such a way 
that the electrode parts 3 are exposed to side faces. 
Then, side-face electrodes 7 are formed over both end 
faces of the substrate 1 and the substrate 4 by a 
printing operation, a dipping operation or the like, and 
they are connected electrically inside film-thickness 
faces of the electrode parts 3. After that, individual 
elements are separated by a dicing operation or the 



like. The thickness of a chip- shaped magnetic sensor 
element which is formed in this manner can be formed to 
be thin, and its detection output can be increased. 

COPYRIGHT: (C)1998.JPO 




http:/Awww4.ipcll.Jpo.go.jp/cgi-bln/tran_vveb_cgi_ejje 



* NOTICES * 




1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. r 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 




[The technical field to which invention belongs] this invention relates to the tipped type magnetometric-sensor element used 
for field indicators, such as a rotated type, and its manufacture method. 



[Description of the Prior Art] A semiconductor thin fibn magnetometric-sensor element uses the property in which generating 
and the resistance of voltage change, when carrier mobility, such as InSb, InSb-NiSb, and InAs, makes a magnetic field act to 
a high semiconductor. 

[0003] The structure of the field indicator using the semiconductor thin film magnetometric-sensor element general to 
drawing 4 is shown. 33 is a connector block which consists of an insulating material, and this connector block 33 has the 
circuit section 35 by which the aforementioned magnetometric-sensor element 38 was electrically connected to the magnet 37 
for bias mechanically fixed to the edge of one of these, and the aforementioned magnet 37 for bias through the 
magnetometric-sensor element 38 attached mechanically and the relay terminal 36 prepared in the aforementioned electrode 
holder 34. And it is mechanically fixed to the flange 32 of the aforementioned electrode holder 34, and has the structure of 
having the cap 31 who protects these magnetometric-sensor elements 38 and circuit section 35 grade. 
[0004] The cross section to which the ejection composition of the interior of the aforementioned cap 3 1 and the electrical 
signal of the magnetometric-sensor element 38 was expanded further is shown in drawing 5 . 

[0005] It is-izing and formed, the magnetometric-sensor element 38 shown in drawing 4 ~ ********** - As shown in 
drawing 5 , in order to take out an electrical signal fi-om the magnetic detection film 42 and the aforementioned magnetic 
detection film 42 on the support substrate 41, the polar zone 43 is formed. Die bond of the support substrate 41 in which the 
aforementioned magnetic detection fikn 42 and the polar zone 43 were formed is carried out to a leadfi-ame 45. While 
connecting with a leadfi-ame 45 using the wire 44 of wire bonding from the aforementioned polar zone 43, it is the 
composition by which transfermold was carried out by the resin 46 so that a part of aforementioned support substrate 41 and 
wire 44, and aforementioned leadfi-ame 45 might be wrapped in. And this magnetometric-sensor element 38 is made to fix 
mechanically on the magnet 37 for bias. 

[0006] Moreover, the air gap (space) 47 was formed between the magnetometric-sensor element 38 and the cap 31, and 
generating (it will be called a piezo noise fi-om now on) of the noise by stress distortion when stress joins the magnetic 
detection film 42 which is in the aforementioned magnetometric-sensor element 38 by deformation of a cap 3 1 is prevented. 
[0007] Next, operation of a general field indicator is explained based on drawing 6 . If the rotating magnetic substance 49 
with salient 49a approaches at a cap's 3 1 nose of cam as shown in drawing 6 , on both sides of the aforementioned 
magnetometric-sensor element 38, a magnetic path will be formed between the aforementioned magnets 37 for bias. Since the 
flux density which joins the aforementioned magnetometric-sensor element 38 with the relative position of the aforementioned 
salient 49a and the aforementioned magnet 37 for bias changes, the change is changed into an electrical signal, is processed 
by the aforementioned circuit section 35, and is taken out as an output signal. 
[0008] 

[Problem(s) to be Solved by the Invention] In said field indicator, a big output is obtained, so that the distance of the 
aforementioned magnetic substance 49 and the aforementioned magnet 37 for bias is small. Here, distance consists of four 
space called the air gap 47 (the 3rd space) with the magnetometric-sensor element 38 by which the package was carried out 
aforementioned ] with the aforementioned magnetic substance 49, and the thickness (the 2nd space) of between the 
aforementioned caps 3 1 (the 1st space) and a cap 3 1 and a cap 3 1, and the thickness of the magnetometric-sensor element 38, 
[0009] Recently, fi*om a user, there is a request which wants to extend the space of a between further with the magnetic 
substance 49 and the cap 3 1 who are the 1st space because of the simplification of the installation field of a field indicator, 
and, for that, the detection output of a field indicator must be heightened. In order to heighten a detection output, it is 
necessary to bring the magnetic substance 49 and the aforementioned magnet 37 for bias close as much as possible. 
Moreover, although it is necessary to constitute the 4th space fi-om the 2nd space narrowly, the 2nd space is a cap's 3 1 
thickness and is not made not much thinly in respect of intensity. Moreover, the 3rd space is the air gap 47 for a piezo noise 
cure similarly, and cannot be made not much thin. 

[0010] Moreover, although basis board thickness of the support substrate 41 which forms the magnetic detection film 42 can 
be made thin in polish etc. as a method of making thin thickness of the package-ized magnetometric-sensor element 38, it 
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cannot do not much thinly from the handling of a substrate etc. 

[001 1] this invention aims at the detection output of a field indicator improving. 

[0012] 

[Means for Solving the Problem] In order to solve this technical problem, the tipped type magnetometric-sensor element of 
this invention comes to join a support substrate with a magnetic detection film on the field of one of these of an ejection 
substrate, and the aforementioned magnetic detection film is arranged in the plane of composition of the aforementioned 
ejection substrate and the aforementioned support substrate, and is equipped with the side electrode which connected with the 
drawer polar zone electrically from the aforementioned magnetic detection film at least in the ends side of the aforementioned 
ejection substrate. 

[0013] It is not necessary to form by this the transfermold which wraps in the drawing wire of the electrical signal from a 
magnetic detection film and a magnetic detection film, and a leadframe, for this reason, the thickness of a tipped type 
magnetometric-sensor element can be formed thinly, and the detection output of a field indicator improves. 
[0014] 

[Embodiments of the Invention] The support substrate which has the drawer polar zone of the magnetic detection film 
concerned while invention of this invention according to claim 1 has a magnetic detection fibn on one field. The ejection 
substrate which was joined to the above-mentioned support substrate and arranged the above-mentioned magnetic detection 
film in the joint, It is the tipped type magnetometric-sensor element equipped with the side electrode which it was prepared at 
least in the ends side of the above-mentioned ejection substrate, and was prepared in the above-mentioned support substrate 
and which pulled out and was electrically connected to the polar zone. Since it can do by not forming the transfermold which 
wraps in the drawing wire of the electrical signal from a magnetic detection film and a magnetic detection film, and a 
leadframe, the thickness of a sensor element can be formed thinly and it has operation that the detection output of a field 
indicator improves. 

[0015] Invention of this invention according to claim 2 is the tipped type magnetometric-sensor element according to claim 1 
which formed the aforementioned magnetic detection film in the support substrate directly, since it is possible by not forming 
the transfermold which wraps in the drawing wire of the electrical signal from a magnetic detection film and a magnetic 
detection film, and a leadframe, can form the thickness of a sensor element thinly and has operation that the detection output 
of a field indicator improves. 

[0016] Invention of this invention according to claim 3 is the tipped type magnetometric-sensor element according to claim 1 
which carried out imprint formation of the aforementioned magnetic detection fihn at the support substrate, and since it can 
do by not forming the transfermold which wraps in the drawing wire of the electrical signal from a magnetic detection film 
and a magnetic detection film, and a leadframe, the thickness of a sensor element can be formed thinly and it has operation 
that the detection output of a field indicator improves. 

[0017] Invention of this invention according to claim 4 is a tipped type magnetometric-sensor element according to claim 1 
using any one which chose the support substrate from Si, ceramics, sapphire, and the ferrite, and has operation that it is 
utilizable as a support substrate, 

[0018] Invention of this invention according to claim 5 is a tipped type magnetometric-sensor element according to claim 1 
using any one which chose the aforementioned ejection substrate from charges of an insulation machine plate, such as 
ceramics, a ferrite, and glass, and has operation that it is utilizable as an ejection substrate. 

[0019] Invention of this invention according to claim 6 takes out by making the same material which is the tipped type 
magnetometric-sensor element according to claim 1 which constituted the aforementioned ejection substrate and the 
aforementioned support substrate from same material, and is put, loses the expansion differential shrinkage by junction of a 
substrate and a support substrate, and has operation of preventing the stress distortion by the magnetic detection fibn put 
between the aforementioned substrates. 

[0020] Invention of this invention according to claim 7 has gone across and prepared the aforementioned side electrode in the 
ends side of both the aforementioned ejection substrate and the aforementioned support substrate joined mutually, and it is the 
tipped type magnetometric-sensor element according to claim 1 which connected electrically into the thickness side of the 
electrode pulled out by the aforementioned ends side from the aforementioned magnetic detection film, and it has operation 
that composition is easy and SMD mounting of lead loess can perform. 

[0021] the hole with which invention of this invention according to claim 8 arranged the aforementioned side electrode in the 
position corresponding to the aforementioned drawer electrode of the aforementioned support substrate of the aforementioned 
ejection substrate ~ it is the tipped type magnetometric-sensor element according to claim 1 which constituted so that it might 
connect with the above-mentioned drawer polar zone electrically, and it has operation that composition is easy and SMD 
mounting of lead loess can perform, including the electrode material prepared inside 

[0022] The process at which invention of this invention according to claim 9 forms the drawer polar zone which takes out the 
electric signal from a magnetic detection fihn and the aforementioned magnetic detection film on a support substrate. The 
process which takes out so that the forming face of the aforementioned magnetic detection film may be inserted to the 
aforementioned support substrate, and joins a substrate, It is the manufacture method of the tipped type magnetometric-sensor 
element equipped with the process which forms a side electrode so that it may connect electrically into the thickness side of 
the polar zone which crossed to the ends side of both the aforementioned ejection substrate and the aforementioned support 
substrate, and was pulled out by the aforementioned ends side from the aforementioned magnetic detection film. Almost can 
be created by batch processing, such as a wafer which forms many elements simultaneously, and it has operation of moreover 
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enabling SMD mounting of lead loess according to an easy process. 

[0023] The process at which invention of this invention according to claim 10 forms the drawer polar zone which takes out 
the electric signal from a magnetic detection film and the aforementioned magnetic detection film on a support substrate, The 
process which arranged the hole in the position corresponding to the aforementioned drawer polar zone and which takes out, 
and joins a substrate so that the forming face of the aforementioned magnetic detection film may be inserted to the 
aforementioned support substrate. It is the manufacture method of the tipped type magnetometric-sensor element equipped 
with the process which prepares electrode material inside and forms a side electrode only in the ends side of the 
above-mentioned ejection substrate, it connects with the aforementioned drawer polar zone electrically - as - the hole of the 
aforementioned ejection substrate ~ It can create by batch processing, such as a wafer which forms the element of all process 
large number simultaneously, and has operation of moreover enabling SMD mounting of lead loess according to an easy 
process. 

[0024] Hereafter, the gestalt of operation of this invention is explained using drawing 3 from drawing 1 . 
(Gestalt 1 of operation) Drawing I shows the 1 st operation gestalt of the tipped type magnetometric-sensor element of this 
invention. In drawing, 1 is a magnetic detection film with which support substrates, such as Si, ceramics, sapphire, and a 
ferrite, and 2 consist of ferromagnetics, such as a semiconductor with high carrier mobility, such as InSb, InSb-NiSb, and 
InAs, or nickel-Co, nickel-Fe, and nickel-Fe-Co, and it is formed by direct or the imprint by vacuum evaporationo etc. on the 
aforementioned support substrate 1. 3 is the ejection polar zone of the electrical signal from the aforementioned magnetic 
detection film 2 which consists of material, such as Au/nickel, aluminum/Cr, Cu/Ti, Cu/Cr, and In, Pb, and is formed to the 
ends of the aforementioned support substrate 1 by vacuum evaporationo etc, on the aforementioned support substrate 1 like 
the aforementioned magnetic detection film 2. 4 became, was taken out from insulating materials, such as ceramics, a ferrite, 
and glass, and it is a substrate, and it is joined to the aforementioned support substrate 1 through a glue line 6 so that the 
aforementioned magnetic detection film 2 and the polar zone 3 may be put. 7 is a side electrode which consists of material 
gone across and prepared in the ends side of both the aforementioned ejection substrate and the aforementioned support 
substrate joined mutually, such as solder, and Cu, nickel, Ag, Au, Pb, Pt, and is electrically connected into the thickness side 
of the polar zone 3 pulled out by the aforementioned ends side from the aforementioned magnetic detection film 2. 
[0025] In addition, it will take out, if the aforementioned ejection substrate 4 and the aforementioned support substrate 1 are 
constituted from same material, and the expansion differential shrinkage by junction of a substrate 4 and the support substrate 
1 is lost, non-stress-ization of the stress distortion by the magnetic detection film 2 put between the aforementioned substrates 
is obtained, and magnetic-properties sensitivity improves. 

[0026] The creation method of a tipped type magnetometric-sensor element joins the support substrate 1 and the 
aforementioned ejection substrate 4 of the size about equivalent which formed many for the aforementioned magnetic 
detection film 2 and the polar zone 3 on the support substrate 1 by direct or the imprint by vacuum evaporationo etc., and 
formed many aforementioned magnetic detection films 2 and polar zone 3 through the glue lines 6, such as a hardenability 
resin and an anisotropy resin, to the aforementioned support substrate 1 so that the aforementioned magnetic detection film 2 
and the polar zone 3 may be put. Then, after dissociating cylindrically by dicing etc. so that the polar zone 3 formed in the 
both sides of the aforementioned magnetic detection fihn 2 may express on the side, it takes out with the aforementioned 
support substrate 1, it crosses to the ends side of both substrates 4, and connects electrically into the thickness side of the 
polar zone 3 which formed by printing, the DIP, etc. and was pulled out by the aforementioned ends side from the 
aforementioned magnetic detection film 2. Then, it separates into an individual element by dicing etc. 
[0027] In addition, after individual separation takes out with the aforementioned support substrate 1 and joins a substrate 4, it 
may be performed, and you may form a side electrode by the barrel plating etc. after that. 

[0028] Moreover, if it carries out after joining the support substrate 1 and the aforementioned ejection substrate 4, since it will 
become the structure which basis board thickness took out and added the substrate, the process which makes still thinner basis 
board thickness of the support substrate 1 in which the magnetic detection film 2 was formed, by polish etc. can be ground 
more thinly than the conventional support substrate that it is hard to generate handling and camber of a substrate. 
[0029] The support substrate 1 is still also still thinner than before, and the tipped type magnetometric-sensor element created 
by this example is made while it is thin by mould thickness compared with the package-ized conventional 
magnetometric-sensor element and being able to form it. For this reason, the result which the detection output of a field 
indicator raised 20 to 30% was obtained. 

[0030] (Gestalt 2 of operation) Drawing 2 is the cross section showing the 2nd 1 operation gestalt of the tipped type 
magnetometric-sensor element of this invention. In drawing 2 , 1 is a magnetic detection film with which support substrates, 
such as Si, ceramics, sapphire, and a ferrite, and 2 consist of ferromagnetics, such as a semiconductor with high carrier 
mobility, such as InSb, InSb-NiSb, and InAs, or nickel-Co, nickel-Fe, and nickel-Fe-Co, and it is formed by direct or the 
imprint by vacuum evaporationo etc. on the aforementioned support substrate 1. 3 is the ejection polar zone of the electrical 
signal from the aforementioned magnetic detection film 2 which consists of material, such as Au/nickel, aluminum/Cr, Cu/Ti, 
Cu/Cr, and In, Pb, and is formed to the ends or the ends this side of the aforementioned support substrate 1 by vacuum 
evaporationo etc. on the aforementioned support substrate 1 like the aforementioned magnetic detection film 2. 4 became, was 
taken out from insulating materials, such as ceramics, a ferrite, and glass, and it is a substrate, and it is joined to the 
aforementioned support substrate 1 through a glue line 6 so that the aforementioned magnetic detection film 2 and the polar 
zone 3 may be put. 

[003 1] The hole arranged in the position corresponding to the both sides of the ejection polar zone 3 of the electrical signal 
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from the aforementioned magnetic detection film 2 formed on the aforementioned support substrate 1 is prepared in the 
aforementioned ejection substrate 4. 

[0032] In addition, it will take out, if the aforementioned ejection substrate 4 and the aforementioned support substrate 1 are 
constituted from same material, and the expansion differential shrinkage by junction of a substrate 4 and the support substrate 
1 is lost, non-stress-ization of the stress distortion by the magnetic detection film 2 put between the aforementioned substrates 
is obtained, and magnetic-properties sensitivity improves. 

[0033] 7 - the hole of the aforementioned ejection substrate 4 - it is the side electrode which consists of material prepared 
inside, such as solder, and Cu, nickel, Ag, Au, Pb, Pt, and connects with the ejection polar zone 3 of the electrical signal from 
the aforementioned magnetic detection fihn 2 formed on the aforementioned support substrate 1 electrically 
[0034] The creation method of the tipped type magnetometric-sensor element of the 2nd operation gestalt-Many is formed for 
the aforementioned magnetic detection fihn 2 and the polar zone 3 on the support substrate 1 by direct or imprint by vacuum 
evaporationo etc. The support substrate 1 and the aforementioned ejection substrate 4 of the size about equivalent in which 
many aforementioned magnetic detection films 2 and polar zone 3 were formed are joined to the aforementioned support 
substrate 1 through the glue lines 6, such as a hardenability resin and an anisotropy resin, so that the aforementioned magnetic 
detection film 2 and the polar zone 3 may be put. 

[0035] The aforementioned ejection substrate 4 has prepared many holes arranged in the position corresponding to the both 
sides of the ejection polar zone 3 of the electrical signal from the aforementioned magnetic detection film 2 formed on the 
aforementioned support substrate 1 as described above like the aforementioned support substrate 1. the above - a hole - the 
ejection of a contiguity element ~ it may serve with a hole, you may form and there is an advantage which can do element size 
small by serving 

[0036] Then, it connects with the ejection polar zone 3 of the electrical signal from the aforementioned magnetic detection 
film 2 which formed the side electrode 7 in the hole formed in the aforementioned ejection substrate 4 by pouring of printing, 
a dispenser, etc., and was formed on the aforementioned support substrate 1 electrically. Then, dicing etc. separates 
individually the element which carried out batch processing until now and were formed. 

[0037] (Gestalt 3 of operation) it is shown in drawing 3 -- as ~ the above ~ a hole -- the hole of the with ejection substrate 4 -- 
if the ground electrode 5 of the side electrode 7 is beforehand formed inside, side electrode 7 formation will be simplified 
having - the side electrode 7 -- a hole -- what is necessary is for there to be no need of burying all inside and just to form in 
the polar zone 3 and the ground electrode 5 

[0038] Moreover, if it carries out after joining the support substrate 1 and the aforementioned ejection substrate 4, since it will 
become the structure which basis board thickness took out and added the substrate, the process which makes still thinner basis 
board thickness of the support substrate 1 in which the magnetic detection film 2 was formed, by polish etc. can be ground 
more thinly than the conventional support substrate that it is hard to generate handling and camber of a substrate. 
[0039] 

[Effect of the Invention] The support substrate 1 is still also still thinner than before, and the tipped type 
magnetometric-sensor element of this invention is made while it is thin by mould thickness compared with the package-ized 
conventional magnetometric-sensor element and being able to form it. For this reason, the result which the detection output of 
a field indicator raised 20 to 30% was obtained. 
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(54) CHIP-SHAPED MAGNETIC SENSOR ELEMENT 
AND ITS MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a chip-shaped 
magnetic sensor element which enhances a detection 
output by a method wherein a magnetism detecting film 
and a deviation electrode part are arranged inside the 
bonding face of a takeout substrate to a support 
substrate and both end faces of both substrates are 
provided with end-face electrodes which are connected 
electrically. 

SOLUTION: First, a magnetism detecting film 2 and many 
electrode parts 3 are formed on a support substrate 1 
directly by a vapor deposition operation or the like or 
by a transfer operation or the like. Then, a takeout 
substrate 4 whose size is nearly equal to that of the 
substrate 1 is bonded via a bonding layer 6 made of a 
thermosetting resin or the like in such a way that the 
detecting film 2 and the electrode parts 3 are 
sandwiched. After that, it is separated to be a rod 
shape by a dicing operation or the like in such a way 
that the electrode parts 3 are exposed to side faces. 
Then, side-face electrodes 7 are formed over both end 
faces of the substrate 1 and the substrate 4 by a 
printing operation, a dipping operation or the like, and 
they are connected electrically inside film -thickness 
faces of the electrode parts 3. After that, individual 
elements are separated by a dicing operation or the 



like. The thickness of a chip- shaped magnetic sensor 
element which is formed in this manner can be formed to 
be thin, and its detection output can be increased. 
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[0 0 10] ^■;5'<5^-v''fk$tufca§t-fei^i?-^^ 

3 8 (r>m-7i-^n< Ti>:^mt bT«. «8^tfemiK4 2 

[0011] *5l5g««S^til«<D^Wffl;^(0(^±-r6 
[0 0 12] 

[0013] r J; •) . flS^^tm^U!eiM«^fcUJi[*^ 
[0 0 14] 

tzW. t) m bS« t . ''>ti:<k h±mM O fib LS«coMffi 
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[0 0 15] *^9g<Oi»*::S2(C|EttO§ggg«. 9&|BE$ 

[0 0 161 ;$:^5g<0ft*353{c|B«EO5g|gii. tfllBK 
10 ^«lfimKSr^^t»«{ci!iK;??^^ 1 IH«<Df^ 5- 

[0 0 17] *5&5^<^lt*^4{clB«0%§g»*, ^itS 

[0 0 18] *:^M<?3M*^5(c|B«co^Mli, MIBSl 

[0 0 19] *5l?g<^ft^^6lcfE«0%igii, WfSSl 
•3 mbS«irt5fE^i^S4gi: ^l^-$fiiSf-e«^b;fc|t^ 
^l|^«<^^3/7•J^^■fe>'•!^^^=-efc^), tHE^iiti-lt 

)|sf Srl^-{c-t-5»-eBi •) W b»« t i 
30 ^m^imm^U< b. MiaS«K{c*)^;^ji4tLfc^^ 

[0 0 2 0] *^eg<D|t*^7{C|B«<r)^W(*. WIBfiiJ 

^^-efc!?. «fie;6ifSi*-ey-Kw;^©SMD*iSj55t±} 
40 [002 1] *5g?g(OW*« 8 lc|5«®5S|gtt. WSBftiJ 

ffi««srSfifBKi t) m ba«ottiiax^^s«(otfrfEai # w 
bmffilc^jc£:-f-s<si:eiciat9: bfc?Li^(-^»t b^feSffi 
_hlE3l#^ib«®SIJ^;«^6<J^c^igZ$^^5J; 

fct)^ «fife*siffi*-ey-KW>^<DSMD||g?:astB5l55i: 

[0 0 2 2] *^8^0it*^9JclE«<D%egi*> ^«fS 

5il?tb-r5l#aibil;ffig5€r0fi£i-sxst, WIH^it* 



5 

[002 31 :^%m(om^m i o {^mm(o^mi-i. 

[0 0 2 41 *^|g<o3l^te<OJ^te{co^^-cEl 1 

m^<ofs 1 (omMmm^^-to m\^t5\^x. i i^s i . 

2»*InSb, InSb-NiSb. InAs#©=¥^ 
V ■Y^W}Slim\'^^^mii^. *fc{4N i - C o. N i - F 
e, N i -F e-Co^<0^m^f^Xi!)ti:^mmkm^ 

■e?^^ife$^^TV^5„ 3{iAu/Ni, Al/Cr, Cu 30 
/Ti. Cu/Cr, In, P b ^©#)|S|- J; •) ;iStfria 

ttl bS«-C$> U . tSlE^St^WIK 2 2fctf Bfiigp 3 Sr*^^ 
i^S«»M:i&coM4ffiS(c«oTg(t?3ttfc¥^ffl. Cu, 

Ni, Ag, Au, pb. p tm(Dunx^ti:?>mmm 40 

[0 0 2 51 1^4. ttlE^>)mUS«4 tMIB^^^S«l 
i: Srl^-;^)|sf -C^fig-r-S 1 8t •? W ba« 4 i 1 

[0 0 2 61 ^y^^j^^-fei^f-^^^-of^jsg;^!*}*, m 

«r^-C»S*fctite^^-e*SIE«l^^aiK2S.y«««a5 50 
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[0 0 2 71 f^s. <sisiJ5>«if±. tiiia^i$s« 1 1 Si 9 ta 

[0 0 2 81 i^tzM^mm 2 Sr?^J* 1 cD 

[0 0 2 91 :^mxj^^v±'f-iy^mm%±^^-^m'j- 

mm^coi^mmM^ 2 o ~ 3 o %t >^bfc^*ds#f> 
[0 0 3 01 (mm<Dmm2) 021*, ^hs^cd^s'T' 

6. S2(C*5V^T, l«Si, -fe755'j5';^, f-T'T-f 
r. 7^7-^ h^<D^i^SiE. 2rtInSb, InSb 
-NiSb, I nA s^O:^r-r y-^igff!)*;55iiSV^ii^^^ 
f*;:. *;rct*Ni-Co, Ni-Fe. Ni-Fe-Co 
^(D3i^tt<*: J: •) tii^m^a^mxi) •? . MIEXif S« 

[4Au/Ni, Al/Cr, Cu/Ti. Cu/Cr, 
In, Pb^<^#)|SfJ;«);&6StIiEa^i^ttil^2*»^(Oa 
«ft-^OBc •? W bSfiigp-Cfo •? , ttIIE«$^<fltt}M 2 t HI 

m\z.mm-^wmi&. 1 Ji(cig«^-ettifs^j$s« 1 ©js^^ 

X. :*/9x^<Oiteig:$?3|sfJ:«3/£S^»?Wb 

mi^xi> ^ . ttria^^^^iaK 2 Rt^mmu 3 Sr^^iz^tp 

i 5 {-ttrlB^i^S« 1 6 Sr^bT^^bTV^ 

[0 0 3 11 WIE^ *) ttJ b»« 4 tfIIB^i^S« 1 

[0 0 3 21 f6j, SftlEllt)|±Jb»«4 tttI|E^i^»«l 
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[0 0 3 31 7«MllESl>)WLa«4(^)5Lrt{ctJ{t^H 
tc^m. Cu. Ni. Ag, Au, Pb, Pt^O«-3|S|- 

tcmm^^mm 2 u w lsssp 3 

[0 0 3 4] 15 2 (DmmT^m(of- y ■:rmm^-i: 

ttllESS§t«IWK 2 &t;5«ffig|5 3 Sr#-IS:fiJ^fiS; Ufc^^fS 
« 1 i: Pl^e«<0;*c # ^ ® SfriaSl 9 W L»« 4 SrtillE^ 
^igl/±J)K2^i.tJ5m«la53 Sri^^iiiri: 5 J:i*tIfE^itS« 

[0 0 3 51 t(fl51l!?ttib^4l4. ilHLfcipJ-M 
|B3^i^S« 1 _htc:?^^!g$ttfctiIfBeS5ttfeWW2 *^e><Dffi 

[0 0 3 61 ^<D«, WfE5l«3tOL.««4Jcj^li£Lfc?L 

b-csiriB^j^*« 1 ±iz.m^^ixt:.wi^nmmm 2 

[003 71 (^Jgcoj^^ 3)03 Jc^f «t-MIS?L# 
# Bl 0 ttl b»« 4 (DTLP^lcfc tj 7 <DTift 

®«5Srta(tT*3{t«{i!lffi11;«7?^^*SfB!j|it&Yb$H. -lil 



[0 0 3 81 K^it^lWI^2 i:m^i^tcxn^ 1 
a:«tIIElit)ttlLS«4Srg?'g-L:fe«{::ff 5 S«J?;ils 

[0 03 91 

ScD<fttbW;^;;is 2 o ~ 3 0 %t Lfcife»*s# t>tb 
[ElBwIB^'ilftl^l 

[gill *^McD5=-y>^J^^-&>-f-^^co||lcD3life 
[I2I2I 3t!:^5g<7)^s'7'J^^-fe>-1?-*^^<D^2<Z)|giife 

20 [la 3 J 2^5i?g<o5^ 5* -rmm^-k i^-9'm^<Dm 3 <^siJSi 

[EI 41 '^^kcom^mmommm 

m 6 1 mm^m^<r>mip^m(r)rcii>(^mmm 

1 
2 

3 

4 Bi^aLS^S 

30 6 mmm 
7 m^mm 
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